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Diversity of Endophytic Fungi from Three Aquatic Plants
and Their Antagonistic Activities in vitro
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Abstract: 155 endophytic fungi were isolated from Equisetum arvense L., Impatiens chinensis L. and
Myriophyllum verticillatum L. They were identified to 26 taxa. The antagonistic activities of these isolates
against 6 isolates of plant pathogenic fungi were tested on the medium, and 37(23.9%) isolates were activ-
itive against one or more phytopathogens. The percentage of antifungal active isolates from E. arvense L., I.
chinensis L. and M. verticillatum L. were 13.9%, 29.2% and 37.1%, respectively. It was lower than that of
terrestrial plants. The active isolates were mainly belonging to 5 genera including Cladosporium, Tricho-
derma and Geotrichum.
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Table 1 No. of isolates, taxa and colonization frequency of endophytic fungi from three aquatic plants

No. and CF(%) of endophytic fungi

Taxa
I. chinensis L. E. arvense L. M. verticillatum L. Total
Aposphaeria sp. 1 (1.0) 1 (1.0)
Ascochyta sp. 1 (1.0) 1 (1.0)
Aspergillus sp. 1 (1.0) 1 (1.0)
Catinula sp. 1 (1.0) 2 (2.0 3 (3.0)
Cephalosporium sp. 5 (5.0) 5 (5.0)
Chaetophoma sp. 6 (6.0) 6 (6.0)
Cladosporium sp. 1 5 (5.0) 2 (2.0) 6 (6.0) 13 (13.0)
C. cladosporioides 18 (18.0) 8 (8.0) 1 (1.0) 27 (27.0)
Fusarium sp. 1 1 (1.0) 14 (14.0) 4 (4.0) 19 (19.0)
Fusarium sp. 2 7 (7.0) 7 (7.0)
Fusicoccum sp. 1 (1.0) 1 (1.0)
Geotrichum sp. 8 (8.0) 6 (6.0) 5 (5.0 19 (19.0)
Gloeosporium sp. 2 (2.0) 2 (2.0)
Melasmaia sp. 1 (1.0) 1 (1.0)
Mucor sp. 1 (1.0 1 (1.0)
Oedocephalum sp. 1 (1.0) 1 (1.0) 2 (2.0)
Penicillium sp. 1 (1.0) 1 (1.0)
Pestalotia sp. 2 (2.0) 2 (2.0)
Phyllosticta sp. 1 (1.0) 1 (1.0)
Sirodesmium sp. 1 (1.0) 1 (1.0) 1 (1.0) 3 (3.0)
Sphaceloma sp. 1 (1.0) 1 (1.0)
Torula sp. 2 (2.0) 2 (2.0)
Trichoderma sp. 4 (4.0) 4 (4.0)
1 Sterile mycelia 1 4 (4.0) 6 (6.0) 5 (5.0) 15 (15.0)
2 Sterile mycelia 2 4 (4.0) 7 (7.0) 4 (4.0) 15 (15.0)
3 Sterile mycelia 3 2 (2.0) 2 (2.0)
Total taxa recovered 13 16 13 26
No. of isolates recovered 48 2 3 199
No. of segmentsyielding fungi(=1) 4 63 28 132
Total fragments plated 100 100 100 300
41 63 28 44

Total CF (%)
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Table 2 The antipathogenic activities of endophytic fungi from three aquatic plants

Pathogens
Plants Strains Taxa bl b2 b3 b5 b6 b9
A4 Cladosporium sp. A A AHF A = =
I chinensis L. A8 Cladosporium sp. ++ ++ - - S +
A9 Sterile mycelia 3 - - ++ - o+ +
A10 Catinula sp. = - ++ = - _
All Ascochyta sp. = ++ - = = -
Al2 Cladosporium sp. - - s - A =
Al3 Cladosporium sp. - - S - S e
Al6 Geotrichum sp. - ++ = +++ ++ -
Al7 Cladosporium sp. - — = = ot -
Al8 Sterile mycelia 3 S 4 SIS = +++ -
A27 Fusarium sp. HF - AHF AHF = ++
A31 Sterile mycelia 1 - - e - o -
A37 Geotrichum sp. - = e = 4+ =
A38 Aspergillus sp. = = -+ - e 4t
D6 Sirodesmium sp. A - L o = =
E. arvense L. D19 Fusarium sp. ++ > o+ - - -
D22 Fusarium sp. + £ - + = =
D35 Fusarium sp. ++ - - = 4 -
D44 Fusarium sp. = + - - _ Sttt
D46 Sterile mycelia 2 S - + ++ S ++
D61 Cephalosporium sp. ++ - = = - -
D66 Sterile mycelia 2 - - ++++ - + S+
D68 Geotrichum sp. - - +++ - e ++
D71 Chaetophoma sp. AH - ++ ++ - ++
El Trichoderma sp. AH - - ++ - ++
M. verticillatum L. 5 Trichoderma sp. - - - ++ ++ ‘=
E4 Trichoderma sp. - ++ + + i s
E9 Cladosporium sp. S s +++ - = -
E10 Cladosporium sp. < — - = S ot
Ell Sterile mycelia 2 - 3 - - i —
E13 Phyllosticta sp. - = - = _ T+
E19 Melasmaia sp. - - + - +++ =
E21 Cladosporium sp. S - +++ - — Lt
E30 Oedocephalum sp. 3 - s - o _
E31 Sterile mycelia 3 SHEF - — = - 4
E34 Cladosporium sp. - - S e = T+
E35 Geotrichum sp. - - A = o ++
. bl: ; b2: ; b3: ; b5 ; b6: ; b9: ;= d=6 mm;

+6mm<d <10 mm; ++: 10 mm <d =15 mm; +++: 15 mm <d =20 mm; ++++: d > 20 mm.

Note: bl: C. gloeosporioides; b2: R. solani; b3: P. nicotianae; b5: P. nicotianae var. parasitica; b6: F. solani; b9: A. niger; —: Diameter of
inhibition zone==6 mm; +: Diameter of inhibition zone in 6 mm~10 mm; ++: Diameter of inhibition zone in 10 mm~15 mm; +++: Diameter of
inhibition zone in 15 mm~20 mm; ++++: Diameter of inhibition zone > 20 mm.

. ) © PEMZFRMENARMATIKSHIES htto://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



1309

R3 ZHKEEVMALEEREEREEREN S H

Table 3 The genera distribution of antipathogenic endophytic fungi from three aquatic plants

Genera 1. chinensis L. E. arvense L. M. verticillatum L.
Cladosporium sp. 5 0 4
Trichoderma sp. 0 0 3
Geotrichum sp. 2 1 1
Sterile mycelia 3 2 2
Catinula sp. 1 0 0
Fusarium sp. 1 4 0
Oedocephalum sp. 0 0 1
Cephalosporium sp. 0 1 0
Aspergillus sp. 1 0 0
Phyllosticta sp. 0 0 1
Ascochyta sp. 1 0 0
Melasmaia sp. 0 0 1
Sirodesmium sp. 0 1 0
Cephalosporium sp. 0 1 0
Total 14 10 13
23 MEERHEKMNEESH 155 ; 37
155 R 37 R
( 23.9%, 3
23.9%), 29.2% 13.9% 37.1%
29.2% 13.9% 37.1%( 2 [22] (23]
4) R ( 13.8%
24.1%) (241
2 4 ,3 172, 90
(d >15 mm) S 22.9%, 52.3%, 3
, 6 (8.3%) 40% 54% 57% 23] 3
~p 1r 49
3 Wik , 44.1%,
3 3 48.4%

R4 ZHKEEYAEERMNIEEERBESH

Table 4 Antipathogenic activities and host distribution of endophytic fungi from three aquatic plants
()

() (%). The distribution of antifungal active fungi (strain)
Host plant No. of isolates (strain) Antifungal active fungi (%)

A B C D
. . 48 14(29.2%) 34 0 3 11

I. chinensis L.
72 10(13.9%) 62 1 3 6

E. arvense L.
. 35 13(37.1%) 22 2 3 8

M. verticillatum L.

Total 155 37(23.9%) 121 3 9 25

CA: ; B: d<10mm; C: 10 mm=d==15 mm; D: d > 15 mm.
Note: A: No inibitory activity; B: Diameter of inhibition zone<10 mm; C: Diameter of inhibition zone in 10 mm~15 mm; D: Diameter of
inhibition zone > 15 mm.
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